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Abstract 



PROBLEM TO BE SOLVED: To provide a liquid crystal element which is not affected by hardness or 
softness of Jubst^te? compared with a conventional liquid costal element to be able > tc . keep hqu.d 
crystal layer thickness constant over a long period and to stably obtain a des.red contrast and 

f <f™ mtK- h Alfnuid crvstal element is equipped with the first and the second substrates 1a and 1b, at 
feast on ?of which is S^TS^a to'face oppositely, a p.urality of columnar structural bodies 2 
Sde I between he substrates 1a and 1b. and liquid crystal 3 enclosed within a space between the 
Columnar sSural bodies 2 provided between the substrates 1a and 1b. The columnar structural 
ffiS with photoresist obtained from a photoresist material with 10-15 SP value. 
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tt*««t« LT fill C:MA,*i7V— *• ffiFd WC^ f 

8->T. atllRlftMWWitf 
WfeW. *fe«fc**Sft£ffln*itf. 7V- 

7- E$mmx&m%nitr&iRmzm ix*n*ti 

Jit •?> -I k tc <fc 9 vyUf-^ 7 -Wr^feXh h . 4 
fc, ®WRftffi%mLifmWlz!gi%.1-£Zblz£ *) 

jum<nmn&m%ix^j t^t'-^amth c t 
iz* >, . mmstim%zw&x'% h . 

[0044] vUAtV 'yfttZTfrtmiklZ. ^ 
•J *;HftA < ^ffiI'J'5r*[fi] * flv vfc 7 * - and - ? 7 E 

mttBx-Att%zft8Lixbm\,x%.th. 

fO's 'J •/ f-tfJSV » k ftiW^ < & -5 T . ^ 'J 

[0 04 5]&->T, 7l/-tEyit7?-*^3-7 
?E*J<02*t«8:W9»*.4£kfc:.l: l J. SiREW (7* 



(7-U— -ME^iJ ) -as (7*— a/i^a-v^EW) « 
Ojl^£ff 5.1 k#T'£l>. Srfc. *vf< »/?SSftS: 

-j-CEBES*. T&nmtmzm&Zithztizx^x 

m h^#Bk?h-1f. liiCfSi: ma UKik»=¥- 

(obintffflrtzW&iz&^xit. Mfcffizmfcz&h 

®%m^tzfrX%KliT&<nffiKmz±r>X&t>ixm 
[0046] 

[intM] uit, *%mmmzmfxM ! imizvi*n 

thtiK *%.tylt*tlbCDm&ffll'ZmfeZtlh tVX'lt 

ilfei+CM-iooo a/)U?#.m fcfflvirv^x* 
ftsw* ( y« ) ^aurr * z t x^ a . y<i*^s$ 

Wlb'WJIX'hh. tiz. ayhyxbli (WRflt*tt 

o*cT-3 o ftmt**-* y-fL . ^ 7 s y^fflig*^ 

=5:4* M^i^'X (SP110. J S Rtt 

S!i)2:5A£m, 12jum, 1 QumffyWMktchS. olZ 

*ti?tix\z>3~ r-f yftti. <si^x\ um&zi 

0 0 'CT 5 ^r>^'L, «aS«a«flBt*** 
RhKifttt. IS7 ^7^7^ LTK* M/yXhW 

bsi3tk i oo'c-estfr^tfxh^-^y^ffv^ 

ttttflfiiftS:^. 

[0047] JfirJS. *hl^Xhtt£]OSP<I(2u W 

wvmzmnth) trismus (&mt& > *»s:ia 
icT u . v mwmm uz^mm^ 

S Plik R tX'hh k L7t. ttTco&m&Wzti^X i> 

nmxh h . KJWTttttaijafross ^ffl^ k i 
i o o 4 8 ] <x^x\ » i sm±oa«ffiii*o±tc. 

H20 1 T01tSW-S^5X»RS:«SB»lKffi*Ka : R 
«JS**0*fc:i*l»tT*-**-. 7.^— tA0Ot*±ffj7*h 
b-x7 («*7r-(yyi*yl'til!) ^fflv^-caHRffl* 

(CSP<17<?). iXf/H*7f-( -y^jgA (ffllff*» 
tttAn = 0. 170, 881tt*a#ttA e = 3 0 . SS* 
ffl^ffiR»iBKT H -i = 1 0 O'C) (C^-f 
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(S-Sl 1. *)V9im) ZWMLtztiJ 7;M<7f 

[0049] zti^m^m^izitm^^'^^MS. 

AVl/7lE[$£f£. vvfftigBjfftfgfc &$b b b 

{4»©Ei43 0V (7*-^W-'/WI)/50 
V (71/- rEW) . 3 V 1*7* Mi 5. 4, 7V-T 
E?i]t'<7)RSt^ti 2 3 %X'h->tz . &-t-(i»«EI4 3 
0V (7*-*^3-7?SM) /6 0V (TV-rE 
, 3yh7^M±14. 6, TV— rEWT'OKS* 

$14 2 2 %T-$> o . ftx'\mwmmt 5 5 v < 7 * - 

.y^E?iJ) /l 00 V (71/-TEW) . 3V 
h?7 M44. rE0J?<3R*W42 7%Tfco 

[00 5 0] 4fc. l&EfcRiatolS-C. <1L7* h"? 
7? $r^$-r±fflWlcSS7tUTt#JtU^ h|^)±(c. 
WE*. ^®.tA'*0#?S B B B^n§TL. JgSiMt (18W# 
Wmti^ CA-X) *fflv^Ttt«fflJS*i:*»ai: 
«*MM*M«b*:. fif«flt±we6- , *-ci 3- . 

#f 1 2* "Cfcofc. 
H^]2 

frianifiwi 1 k*^t . iwie* nus/* htm ( s pii 

10) fcfttT. ^Sy&tiiSi^'o&i.*!^'*^ 
*m (SPiil 5. JSRttK) Srfflv^ffi 

ti. mBKtfeMi tmrnizix®. mvtt&zfiift 
ii^wnkm^mz. 

[005 1] ^m^m^zmEmmxr^ xtt&z 
tz. t%h%, ^ximwm.mi3ov (7*-a;i/3 

-•y?EW)/5 5V (7U-^E5'J) . 3yh?7h 
14 5 . 2 . ru-t-EMTWRStWi 2 4 %X'b->tz. 

m^mwmmt 3 0 v < 7 - -y ^ew ) / 

60V (7U-TE7H) , 3>h77M415. 3.7 

\s-+m\X'<r>%ttm$23%x-h'>tz. %x-\$m& 

©45 0V (7*-*;U3--y^E?iJ) /9 5V (7b 
-tEW) . nyhyXUt4. 5. 7U-7EWT'<0 
RSt^42 8%T'i>->7t. 

[0052] ttz, mitnm?>i.nx\ igtytv? 



ffltt^&m. CA-X) SrfflV^Ttttt«3a*l:*«fi<: 
OlBltfifetKLfe. SttftllflNCS* . »T1 5* . 
#T'l 1* X'h->tz. 

m&xm nzawx, mie* i> u s>* mj» < s p <i 

1 0) CfUT. >7 5ySfflii3&»^6*hU^b 
tffi (SPffll 2. JSRM) $rffl^^ffi 

iz>zmikm?i®tz. 

[0053] m&m^iznKmt ixt>u mm 

MfcUzt Zo. UTizmtX 7 iz&m&&tf'&Mi 
fz. *T14ISt!)«E(42 9V (7t-^ 

/5 2V (TV— rEW) . 3>-h?7h 

{45. 4. 7i/-: mm<r>mmt2 4%xhitz. 

WXteWb^Eii 3 0 V ( 7 *-^l/3--y 7EW ) / 
6 0V (7'U-tEW) , 3yh?7M414. 9. r 
U~rEWT*o)RSt¥tt2 3%T'<£>-o£. #TI4IEijm 
JEI450V (7=f-*/l/a-7?gfi|) /l 00V (7 - 
U— HEW) . 3>h5^M44. 2, ru-rEWT* 
ORS^(42 8%T3 : )-5^. 

[0054] mEtHaroiaT. f§L7* 

7. ^ *t>S "f ^ffiWC»3t t T »fc U v'7> h ^J0±13 , 

ffi¥4^tti^, ca-x) im^x&ffimfot&fa&t 
nmmtmfcuz. mmt^x-5' . *ti4* . 

#T'13* T'J>ofc. 
5ISfeWI4 

fnEHitw i wc . wiB* h u ^ 1* #« ( s pffl 
io) [zrlx. *y $y&®mfrh%z>*hui;zb 

«S(SPffil4. *#1L JSRttS) tfflV^fcft 
(4, fHSHtS(5i]li:l5]«^tT*. WBClfft®&n*'*i 

thzm&^mtz. 

[0055] ^■^m^zt.Emwixf^ XlttgS: 

fz. ffCJiWimtEEtt3 0V (7*-Xr/U3 

-•y^EW)/53V (7V-TEM) . 37h7Xh 
(45. 3. 7\s- J )-ffi'\X'<n&Mmi23%Xh'>tz. 
ST'(4»SE(430V (7=r-^W-7?E?l) / 
5 9V (71/— J-EW) . nyh57h(41 5. 1.7 
U-rEWf <0R*t$l42 3«-Cib->fc. *T(4B»B 
EJ45 0V (7*-J7/l/3--y:?E?<I) /9 8V (7U 
-TEW ) . 3 y h ^7 M44 . 3 . 7U-i-m\X'<n 

mmt2 8%xhr>tz. 

[0056] ttz. m&tft®nxmx\ iRlytV? 
7 9 * it $ -f £E WC SS* t T if fc U v'7 h &MZ . 

ffif4^thSS. CA-X) 2rffl^Ttt^l?5jt«i:t=&?gB B Bi: 
<0«Mft*«lJgUfc. ^feft(4WT'5- , »fl 3* . 
fiX'l 2' X'h-itz. 
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mmms 

&<$tftztitz% i co i Tommmfi 7 

*Fl*rt'8 0'CT'l 5ftmto&ltz'<£, XV 4 £ KEflK 

^K^-f^/t. *v hru-hizxso'cx- 

5 »r B M U KflWrtTl 8 0*CT2Mn»L!t. 
CKOEfiUtt^ 1 £g* 2 0 O-CT-3 0#ISK**- 

(SPfclO. JSRttSO Sr^t^n-r-f 

y/u:. <x^x\ mm* ioo , ct5imru<- 
fcjBwtisftU:. aor, i ooxrc34Hai8fc»* 

«Stffc. s^k. xxvmKt 1 0 0*C?5*Ha*>tf 
^^-^y?**^, fttt«3i*£l»*:. ffiJUfCtt 

[ 0 0 5 7 ] m 1 S«Lh<Ott««3ttttf>J:C. 

*CWH-Ca*, X^-^A 9 0>Sit»l7 * h U -y 9 

[0058] iWaftSR^tCttEWaBLT-fAM XftfS 
fcaiJgLfcfci*. SM&«JBEte6 0V (7=r-*;W3- 
•y^E?'J)/90V cru-^Efll) . nyh^xMi 

8. i, ru— tm\Tff)R^mt2 7%b. smttr 

L7 * hvx? fe^S-ffi:lB»{cB*UT»fcU^ h 

ttH. CA-X) ^fflv^tt^jt^t^t^g^ 
£885£U:kC:*>. 14*T&ofc. 

0'CT3 OtfMyk^-^y/U * 5 S yjRWK*»4» 

&6*M^^xhtm (speio. *#3S, JSRtt 
o*ct' 5 fl-iaru*-* y^ l . flDft^ttttflusft* 4 * 

J: 3 «r«RORIP **** 7^77; £|*&R 

IMfc»MMUH«fcJflvvClt*W:. 10 
0-CT'3^IS3t^-^y^t. affiSrffofc. fcv* 

1 0 0X;T-5#Fi^;tOt.h^*y?'£ffV\ tttffSis 
mX'for>?z. 

1 0 0 5 9 ] fcwc. $ 1 3SSLb>)S#ltafltf>±fc. 



#'J7*$ >y ?BtfM7V)El»lR5:$»tt:. .TWEAK 
14. a«flHt»:±tEl*lBlttfl*^7 , l/-f6*L. 2 0 
OTrCtt*«W>*£i:'C?f«U:. ^201TO 

R»t. BQEHllRt»l«fii:«El*li!k*<a-e4J:^C 
LTififcfttf. i£JK2 0 0-C(CTMEf6])Bt£I£9£;b 

[0060] iws-fe;wtspfi7<o»fetaiRRStift 

<3»fi*?fciBE8fliii IX t';U xttttfeMg Lfc k £ 
lE»«EEte3 5V (7?- *^3-«y^E?lJ>-/6 
5V (TV—fRFl) . nyh^T-MiS. 7V— t-E 
HTWRIttMi 2 3 % k , HfiFt-rV X#tt^# hit 
fc. 

[ 0 0 6 1 ] IHEi:B«W>IST. ft L7^- h"? 

ffiUKSft^jSTL. tSttfttf (^WW4^tti^. CA 
- X ) Srffl v ^tt«»jtftk Mb b b k coimn $:)? JIS Lfc 
fcl^>, 1 6' X'h->tz. 

mmi 

mll%tW\ 1 fcfcV^T , SP(i7c7)^-f -y 
hb ( JHff¥»*tt A n = 0 . 17 0, !^«¥S^tt A e 

= 30. m^^<mw&my*-i = 1 o o-o 
[0062] ^o?s B 3 H s : F<7)±Tici:vH;a:X'ri»ii3t 

«5rEEUTNy7^0^ B B a ^$:ffl«L^. %LX. <! 
<7)jSB B B^tcl:E^ Epjp Lt^^ttSrllS L/t k £ 
^>. |g»)SE0VT-aii$9 3%. «*E2. 3VT' 
Sii^l 0%coftif ; 5rT''NMx^>!)q#<bfx^. 
H5ISkl5]^lSt'. mty * h-?z7£itZ-f-£®W 

izRx.Lxwcuiszmni.iZs mz*-7T< y^m 

B B H^irFU. %mit (WMHBf4¥ttH. CA-X) 
^fflv^Ttt««BS*k jSB B 0 k^gfeft?r«lffi W:k I * 

HS6IJIJ8 

HG!tSI0l3(c£tvc. SPffl?^*^ 7/W^-7r-f y 
7?g B B Blcftx.T. SP«7tf)i^r/WR*-7f--f v^JK 
b b b ( Stff^S^ttA n = 0 . 17 0, «WMS**tt A e 
= 30, !WSrffl^filc»il*TK.i = 1 0 O'C) $rffl 

v vtflhis, miB^MW 3 k mmz ixnuafttwz. 
[0063] znm&mwi.Tizs.Mzms.-thteft. 

<r)®ll,m?lzlgj££ EPJD UT«T «ftt«:Stte Ufc k £ 
^>, IBil]mE0VT'gi§^9 5%, WMW±2. 3 V*C' 

1 2 %0imttT> u zft&m $>titz . t at , 
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**«ru mm (w,*mmmm. ca-x) 

1 6' X'h-ifz. 

mw}9 

ft<ife»3*ifc» 1 W I TO«ffft#^5XfflR* 2 0 
0*CT'3 Ofl-IBBM^-^f/U 7? y/HRfflffifrfc 
=8r4*M^Xh«fi (SPffl K #v'IL JSEJ&ft 
IllitK) £3/*nu lO^im, 1 9 umVM&ttch 

KSr 1 1 o'cxs^y^-^yyi ^ m&owim 

3%^^iTry*-^AT'&-#U tt*ti!H»L. (6 

[0064] B»IitTatt»ii«a0iS3 £«S£Lfc i: -I 
Ztl?tl3um. 10jum > 1 9 umCOim-Xf)^ 
tz. J3UL<OlSCJ: l )»':><x4fi ; Kflia*W**<iSS 

tfvmztiiz. awe. mi*«±^a^«5t*^-t 

»2tf>ITO«^*#5**««:tfffi#rtBu*l* 

mtmmmik&vmmL. awe. s. 

>SiJ^ttj£&£*-f Sister 5^«SojSJnfttP 
;UW^^M^PSL7tjS H B B €:aAL. 1 9jum<7)tt 

[0065] #fs B B a s^ti:E6nJoLTTAV 

tz. HfW4«fflWtE«4 5V (7*—h)VO 

-•y?E?'J) /7 OV (ru— M2?'J) . 3yh7^,h 
ii 2 . 5 . y'h—tm\X<nmmt 2 7 %TS> -p tz . 
»Tli8MWEtt4 0V (7*- */ua~-y^EW) / 
85V (7V— f-gtfij) . r?yb77>Mi7. 9, 7U 

—t-%inx<?)K%m±3o%xh-?tz. fcxamiWE 
aeov (7*-*^3-v^EM) /i i 5v (ru 

— WJ) x ■3yYyZMZ2. 3. Tl^-WJT-^ 
Rat*li3 l9ST&->fc. 
[00 6 6] frlBtPl^XST, HL7* 
7.? ^BBWtlSJtLT^Wy^ MRO±fc, 



BBfWfcttl!, CA-X) £fflvvrtt#«liifei:«8tf»fc 
o£fi4ft£S9£U:. SWUiWT-l 0* . »T1 2 
♦ . #T'l 6' Xh->tz. 

mmio 

fltt&ftffl 9 Kfc V >T . WE* b mU S P ffl 
1 1 ) KfUT. 7? y/l/«ttflS*»fe!5r**M'> 7 ^l» 
tm ( S P« 1 4 . tfy'IL SSJcHtlSlfcl!) Srfflo 

[0067] #^ B a B ^^H«EEPjDLTr^'f Xttf&S: 

Jt. 1-^*>. WT'(iig»«E(±5 0V (7>r-*W 
-•y^EPJ) /8 0V (7-U— , ayhyXh 
« 2 . 3 , r U-^E?«TOE9t *»± 2 5 %T'J> o ^ . 
»-C{iia»ttffJi4 5 V ( 7 * -i])Vn=. ••/ twffl ) / 
9 0V (7U~M»IJ) . 3>b7XMi7. 6. 71/ 

(i6 5V (7*-^3X-y^ffi?lJ) /12 5V (7U 

— fSW) > 3Vh7XHi2. o/ri^— HEWW) 
RW$(i2 9%t-$>o^. 
[00 683 4fc, msitmm<7)XUX\ 

x 9 z-ftz -fzwmzmjt lxwz v h mcoiiz . 
file*. BmmmikzmTi. imntf 

®B*4HR. CA-X) Srffl v %T tt4tHBfitf4c *«EA 

mmzMfeUz. tgteft{«x-i i • . m-i s 

HWil 1 

UTiEHttW 1 fcfev^T , mile I TOISffif+S *"7xaM 
2 0 O-CT'OS^tfO^k^-^y/^rft^^o^ffi 

ncmmi tmmzix*. 
[0069] m&mirizw.&.£\miXT>u 

Jt. t=5ri5*>. *T'{±IBt!)mEi±3 0V (7*- 
-•y^E?i])/5 0V (7V— fE?i|) , 3Vh7Ah 
145. 4. 7V- 7 v E?'K'«t*ii2 3%t'S>-7 7 k v:. 
»-C{«HKl1tEtt3 0V (7*-*/W3--y^KW> / 
60V (7*^— ^la^ij) . ayhyXUtl 4. 6.7 
W-tE?i|t-ORIt$(42 2%X'h->tz. *Tli8EMft1t 
B45 5V (7*-*/l'3--y^SM) /l 0 0V (7 
U-i-EW) . 3yb7Xh(44. 7U-^E^JTOR 
W$I42 7 

[ 0 0 7 0 ] miat M«OIST. (I L7 * h v 
7. ? Sr^$ ■f£HWfc«*l/C#fcW5>X h K<0±t . 

mat. m.vm&ms&wf\** smah- 

PH¥4U!. CA-X) Srfflv^Ttt«flBS*fc#«fti: 
OftttfttjteLfc. 8f««H±ffT9* . »T16* . 
fiX' I 5* T'fcof.:. 
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mm 1 2 

&<$t&2titzm i to i Tonffi\*fi7xg&& 2 o 

fcfttfhUitthttfl (SPffll 0. *#IL JSRtt 
W £5um. 1 2jnm. 1 8um(0J9-f&k%& <fc oiz 

fc. awe. mikZitt:. zbiz.x* 

[007 1 ] ftwe. 1E©Bj£ffifci:&5Atm. 1 2^ 
§ #5 XSRfcSfll U » 1 aig±^tt*ffiit*^± 

fefc. X^-^AO^fiihS'IXN-2 1 - S <=#fls¥ 

IJIHTKL»% 1 8 OTX^iMn^LTKfl 
±8iJ£*gtt£tf-tMK<££&»L. 2*^**^. - w 

%il?tl5um* 12jum. 1 8jumfft-jfc. 
[007 2] ft^T'. S-feM=SPffi70, XXf/H 
^7f -f i ( SJf^^ttA n = 0 . 1 7 0 . 18 
«*R#ttA £ = 30. «frffl"»<OfflC»«BKT M .i = 

10 0'C) fc*-f (S-8 1 i. *^a«) 

Sr^PL/c*^ 5^7f< ■y7i8l!i£i£AL*:. 5^ 
m Ottttflf it ft £ * -f 4 2-b /W3i*fe««caHRRW 
****** J: 3 4 5/PtmoSSMIfcWlELfciS 
IkSriiAL. 12^m«tt*»3t*S:*r*ffi-b^»=tt 

»l£PgL7ciS B B B $:&AL. IZumtoWmfe'fc 

oizm yiumAmms.mmuzmikz&xL^ m 

[0073] £fcft**fcSEepaDLTT^ 7ttf&* 

/5ov (r>-tpi) . nyh^xh 

It 5 . 3 , 7V-*EWW)R»*li2 2%X'h->tz. 
ttTUSIMKEtt 3 0 V ( 7 * -rt/Un - -y 7 Itf 'J ) / 
60V (TV—MOT) . 3Vb57b<il4. 5, r 
U— tffi?"JT'ORSt$Ji2 2%X'h->tz. fiXltWW& 
E(i5 0V (7 4— JS^a-v^BM) /9 5V (7V 

—tfflffl) . 3 yb 57 Mi 3. 9, r\y-±wn-<n 
^Mmt2b%x-h^fz. 

I 0 0 7 4 ] 3:33. iOaWJ 1 2(i. fH^» 1 C 



— * t> <r>x-h h *\ Uteffl i x-m& £ ixfttttf 

x-toRiftms. . ztiztimm 1 <w B #? t b&pi l -e 
h t**— t&mm ix *> . t'av xwttciiiwfca 

fctic. 7.^— tSrfflo^v^fc^l«(c0f 

JttxflJl 

fi<*»S<lfc»l I TOta4l*'5^I»2 0 
O'CT'3 0 ftM*^-^ 1 - 7^ U /^61IbA^ 
^S^b^^Xb^ (SPfflS, JSRtt 

•J-fl-ffLXtyn-r-f X/Uw. ftwc. K^«2r9 

o-cf 5 warvK.-*vy l , aBaoattflia^i* 

fen6«t5!5ra»^BBP**r*7*b'ex^S:KffiM 

mL£my&mt%M.£ft^xn%:i. s»srff->fc. 

3tt 1 3 O^C-CS^iao^K-^y^SrtfiV &# 

[0075] KJ¥ltTa^ffljtf*«0iS$ SrWSUfcfc - 
-5-fL^5Atm. 12/im, 1 8 /*m COASTS) 

^ffiHtTK^. 7^— 9-A l )W*fiWJ7*bU-y? 

ffl7c0, X7r;i/^^vf -f -y^iiKiSatwTW 5;H^MSr 
gsJnLTt*^ 5M7f< -y 7 S*bb Sr^A L . 5x*m 

M5:PSL^?S B B B 5raAL- ffiA«76Hn:. =5rfc, 

[0076] ^afiSR^tttEWftlLTT/W 7ttlg2r 
«15e Lfe t - b . WT-lilgiimEti 2 5 V ( 7 * 
7--y71E?']) /65V (7V— ?-E?lJ) . 3Vb77 
hit 1 . 3 . 7 U- ^SWCORW*ti 2 8 %T'J> 0 . 
3yb5xb3&9f«tft*»->fc. *-CJilBHl1ttE 
ti4 0V C7it-t]iV3=."v9Wffl) /9 0V (7U- 
WJ) . 3>-b57b{i5. 9, rW-tSWCOR 

[007 7)^13. WIEtra«fcLTf»fcKS7jumW 
ttttflBS*rat, luiefcl5l^OSPfiS70. iXf;H 
*-7r-f -y ??g H B B K;W 7iUttmfflMUzfi4 yfr* 
7f< -y^?g B B B (»feCaHRR»fcR£*rr *• 
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rntz l . 2 mffltum iwk. im&z n -^yyx-m 
yrj^y^sm^mi (sem) £jsvrtigfKU: 

[00 78] ffliei:Htt<?)lST> <IL7*-h-? 
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